
American Journal of Public Health | January 2005, Vol 95, No. 198 | Research and Practice | Peer Reviewed | Kivimäki et al.

 RESEARCH AND PRACTICE 

Objectives. Although sick, some people take no time off work, a phenomenon
called “sickness presenteeism.” This study examined the association between
sickness presenteeism and incidence of serious coronary events.

Methods. The analyses were based on a cohort of 5071 male British civil ser-
vants without previous myocardial infarction. Baseline screening included meas-
urements of health status and coronary risk factors. Absence records were as-
sessed for the 3 years subsequent to baseline screening. The outcome of interest
was incident nonfatal myocardial infarction or fatal coronary heart disease (mean
length of follow-up=9.1 years).

Results. Seventeen percent of unhealthy employees took no absence during the
3-year follow-up. Their incidence of serious coronary events was twice as high
as that of the unhealthy employees with moderate levels of sickness absenteeism
(after adjustment for conventional risk factors, hazard ratio 1.97, 95% confidence
interval=1.02, 3.83).

Conclusions. Employers and employees should be aware of the potential harm-
ful effects caused by sickness presenteeism. (Am J Public Health. 2005;95:98–102.
doi: 10.2105/AJPH.2003.035873)
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with no absences. High rates of absence, as
a marker of serious health problems,3 would
be associated with a high incidence of coro-
nary events.

METHODS

Participants
The target population for Whitehall II was

all London-based office staff, aged 35 to 55,
working in 20 Civil Service departments.
With a response rate of 73%, the final cohort
consisted of 10308: 6895 men and 3413
women.10 The true response rate was higher,
however, because around 4% of those invited
were not eligible for inclusion. This study is
focused on 5071 men whose available rec-
ords on sickness absenteeism extended for a
minimum of 3 years after baseline screening
and who had no myocardial infarction before
or during the assessment of sickness absen-
teeism. Compared with excluded male civil
servants, participants had a lower prevalence
of coronary heart disease and a more favor-
able risk profile, as indicated by younger age,
less hypertension, lower body mass index and
cholesterol concentration, and employment in

Absence from work because of sickness, or
“sickness absenteeism,” is increasingly recog-
nized as a measure of ill health.1–4 Studies on
disease end points have shown that increased
rates of medically certified periods of absence
(long-term absences) predict increased rates
of all-cause and cause-specific mortality, in-
cluding cardiovascular death.1,3,4 This implies
that medically certified absence is a measure
of ill health. For self-certified (short-term) sick-
ness absenteeism, similar associations have
not been observed. A recent report from the
Whitehall II study on overall mortality sug-
gested a slightly higher mortality risk among
employees with no such absence from work
than among those with moderate absence.3

Findings on self-certified absence raise the
possibility that some people, although sick,
bring themselves to work and record no ab-
sences, a phenomenon called “sickness pre-
senteeism.”5–7 Such behavior is hypothesized
to be detrimental to health in the long run.8

Absence provides scope for recovery for ill
and distressed employees, whereas presen-
teeism could produce a cumulative stress bur-
den, a risk factor for coronary heart disease.9

However, no empirical data have been avail-
able to test this hypothesis.

This study from the Whitehall II cohort
examined associations between sickness ab-
senteeism and incidence of serious coronary
events, as indicated by first nonfatal myocar-
dial infarction and fatal coronary heart dis-
ease. To examine the effects of sickness pre-
senteeism, we stratified our analyses by health
status. Among those healthy at baseline, we
expected the incidence of serious coronary
events to increase as the absence rate in-
creased. Among those unhealthy at baseline,
we expected to see a U-shaped association,
with a higher incidence among employees
with no absence than among those with mod-
erate absence. This is because sickness pre-
senteeism is most likely in an unhealthy group

higher-grade jobs with higher job control and
lower effort-reward imbalance (for all differ-
ences, P<.05). We restricted analyses to men
only, since the number of serious-incident
coronary events among women was insuffi-
cient during the follow-up period (n=52).

Baseline Health and Sickness
Absenteeism

Baseline screening was carried out be-
tween 1985 and 1988. Health at baseline
was defined by self-rated health status and
psychological distress score from the 30-item
General Health Questionnaire (GHQ). Un-
healthy men were those whose self-rated
health status was average or worse, who
had a GHQ score above 4 (as previously
validated),11 or both (n = 1900). Healthy
men were those who rated their health as
good or very good and scored 4 or less on
the GHQ (n=3134).

Computerized sickness absenteeism rec-
ords for the 3 years subsequent to the base-
line screening were obtained from civil ser-
vice pay centers.12 These records included the
first and last dates of all absences. For ab-
sences longer than 7 days, a medical certifi-
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cate was required to explain the absence. For
absences of 7 days or less, civil servants were
able to complete their own certificate. Sick-
ness absenteeism records were checked for
inconsistencies. Overlapping, consecutive, or
duplicate periods of sickness absenteeism
were merged after weekends and public holi-
days were taken into account.

To construct 3 commonly used indicators
of sickness absenteeism, we calculated the
total number of days of absence, the number
of medically certified absence periods ( >7
days), and the number of self-certified ab-
sence periods (1–7 days), for each participant
during the 3-year recording period. In each
absence indicator, participants were divided
into 3 groups according to their level of ab-
sence (0, >0–14, and >14 sick days per
year; 0, >0–0.5, and >0.5 medically certi-
fied periods per year; and 0, >0–1.0, and
>1.0 self-certified periods per year). In this
study, unhealthy men with no sickness absen-
teeism denotes sickness presenteeism.

Incidence of Serious Coronary Events
A serious-incident coronary event was de-

fined as a first nonfatal myocardial infarction
or fatal coronary heart disease occurring after
the 3-year sickness absenteeism recording pe-
riod and before the end of 1999. To assess
fatal coronary heart disease, participants were
flagged at the National Health Service Central
Registry, which provided information on the
date and cause of death (of the 10308 em-
ployees in the Whitehall II cohort, 10300
were successfully flagged). Coronary death
was defined by codes 410 through 414 of
the International Classification of Diseases,
Ninth Revision.13 Potential new cases of nonfa-
tal myocardial infarction were ascertained by
questionnaire items on chest pain14 and em-
ployee’s recall of a doctor’s diagnosis. Confir-
mation of myocardial infarction according to
MONICA15 criteria was based on electrocar-
diograms, markers of myocardial necrosis, and
chest pain history from the clinical records.

Covariates
Baseline screening included measurements

on the following demographic characteristics
and coronary risk factors: age (mean=43.9
years, SD=5.9, n=5071), employment
grade (administrative, n=1971; professional/

executive, n=2687; clerical/support, n=413),
hypertension (antihypertensive medication or
systolic/diastolic blood pressure>160/95 mm
Hg, n=358; others, n=4713), body mass
index (mean=24.5 kg/m2, SD=3.0, n=
5061), serum cholesterol concentration
(mean=5.95 mmol/L, SD=1.13, n=5055),
smoking (current smoker, n=716; others,
n=4229), heavy drinking (average consump-
tion>21 units of absolute alcohol per week,
n=944; ≤21 units, n=4090), type A behav-
ior pattern (high, n=1668; others, n=3404),
job demands (high, n=1565; others, n=
3506), job control (low, n=1652; others,
n=3397), and effort-reward imbalance (high,
n=1621; others, n=3450).10,16,17 Prevalent
coronary heart disease (not myocardial infarc-
tion) was determined on the basis of self-
reports and confirmed by clinical records (145
cases, 4926 noncases).17

Data Analysis
We fitted Cox proportional-hazard models

to study the association between sickness ab-
senteeism and incidence of serious coronary
events, both for all employees and separately
for baseline unhealthy and healthy employees.
Employees were censored at the time of the
first serious coronary event or at study end.
The group with no sickness absenteeism was
the reference category for comparisons of
these associations between the different in-
dices of absence (number of sickness absen-
teeism days, periods of medically certified ab-
sence, periods of self-certified absence). For
studying increased risk in unhealthy partici-
pants with no absence, the reference category
was the moderate absence group. Hazard ra-
tios and their 95% confidence intervals were
adjusted for age, employment grade, coronary
risk factors, and status of coronary heart dis-
ease at baseline. In the adjustments, body
mass index, cholesterol concentration, and
psychosocial risk factors were treated as con-
tinuous variables and other covariates as cate-
gorical variables. A quadratic term was en-
tered into the model to test for a curvilinear
trend across the levels of sickness absenteeism.

To study time dependence in the association
between absence and incidence of coronary
events, we split the follow-up period into 2
halves (incidence during the first 5 years of
follow-up and incidence after this period) and

entered into the model an interaction term,
time × sickness absenteeism, as a time-dependent
covariate. To examine whether increased inci-
dence of serious coronary events among un-
healthy participants with no absence was de-
pendent on cutpoints defining the reference
group (moderate absence), we replicated the
analysis by using an alternative categorization
of sickness absenteeism. Finally, to check
whether the presence of unobserved hetero-
geneity (frailty) might have an impact on re-
sults, we repeated analyses by fitting models
with a gamma frailty distribution. The esti-
mated variance of the frailties was not signifi-
cantly different from zero, and estimated haz-
ard ratios were very little changed.

The frailty analysis was performed with
Stata 8.2 (Stata Corp, College Station, Tex).
All the other analyses were performed with
the SAS 8.2 program (SAS Institute Inc,
Cary, NC).

RESULTS

Table 1 presents the associations between
indices of sickness absenteeism and incidence
of serious coronary events. For sickness absen-
teeism measured as numbers of days or as
numbers of medically certified periods, the
age-adjusted and employment grade–adjusted
hazard ratios for high absence compared with
no absence were statistically significant (1.9
and 1.8, respectively). After additional adjust-
ments for coronary risk factors (fully adjusted
models), the hazard ratios were attenuated and
not statistically significant. Irrespective of ad-
justments, no association was found between
self-certified absence and incidence of serious
coronary events. Removal of men with preva-
lent coronary heart disease (not myocardial in-
farction) had little effect on these associations.

Table 2 shows the association between
sickness absenteeism days and incidence of
serious coronary events by baseline health.
The interaction between baseline health and
sickness absenteeism days was statistically
significant (P for interaction term<.01 in a
model containing main effects, age, and em-
ployment grade). For healthy participants, an
increasing level of absence days was associ-
ated with increasing incidence of serious cor-
onary events, whereas for unhealthy partici-
pants this association was U-shaped (P for
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TABLE 1—Association Between Indices of Sickness Absenteeism and Incidence of Nonfatal 
Myocardial Infarction or Fatal Coronary Heart Disease: The Whitehall II Study

Adjusted Hazard Ratiob (95% CI), Adjusted for—

Index of Sickness No. Men (No. Serious Age and Employment A + Biological and Behavioral A + B + Psychosocial 
Absenteeisma Coronary Events) Grade (A) Risk Factorsc (B) Risk Factorsd

Days absent owing to sickness per year

0 1102 (27) 1.00 1.00 1.00

> 0–14 3205 (80) 1.00 (0.64, 1.57) 0.91 (0.58, 1.43) 0.96 (0.61, 1.51)

> 14 439 (21) 1.85 (1.02, 3.36) 1.45 (0.80, 2.65) 1.62 (0.88, 2.99)

Medically certified absence periods per year

0 3714 (91) 1.00 1.00 1.00

> 0–0.5 714 (22) 1.22 (0.76, 1.94) 1.16 (0.73, 1.85) 1.18 (0.74, 1.89)

> 0.5 318 (15) 1.82 (1.04, 3.20) 1.58 (0.89, 2.80) 1.65 (0.93, 2.94)

Self-certified absence periods per year

0 1222 (32) 1.00 1.00 1.00

> 0–1.0 1804 (45) 0.94 (0.60, 1.49) 0.88 (0.56, 1.39) 0.93 (0.58, 1.47)

> 1.0 1720 (51) 1.09 (0.68, 1.73) 0.96 (0.60, 1.55) 1.02 (0.63, 1.64)

Note. CI = confidence interval. Only participants with no missing data in any of the predictors were included in these models.
aBased on absence assessed for the 3 years subsequent to screening of health status and coronary risk factors.
b For incidence of serious coronary events after the period of recording sickness absenteeism (mean length of follow-up = 9.1 years).
c In addition to age and employment grade, hazard ratios are adjusted for hypertension, cholesterol, body mass index, smoking, heavy drinking, and coronary heart disease (other than myocardial
infarction) at baseline.
dIn addition to age, employment grade, and biological and behavioral risk factors, hazard ratios are adjusted for type A behavior, job demands, job control, and effort-reward imbalance at baseline.

TABLE 2—Association Between Sickness Absence Days and Incidence of Nonfatal Myocardial Infarction 
or Fatal Coronary Heart Disease by Baseline Health Status: The Whitehall II Study

Adjusted Hazard Ratiob (95% CI), Adjusted for—

Days Absent No. Men (No. Serious Age and Employment A + Biological and Behavioral A + B + Psychosocial 
Subpopulation per Yeara Coronary Events) Grade (A) Risk Factorsc (B) Risk Factors d

Healthy men e 0 784 (13) 1.00 1.00 1.00

> 0–14 1946 (47) 1.46 (0.78, 2.72) 1.37 (0.73, 2.57) 1.51 (0.80, 2.85)

> 14 206 (6) 1.94 (0.72, 5.25) 1.59 (0.59, 4.29) 1.88 (0.68, 5.19)

Unhealthy men f 0 g 305 (14) 1.91 (0.99, 3.67) 2.01 (1.04, 3.89) 1.97 (1.02, 3.83)

> 0–14 1238 (33) 1.00 1.00 1.00

> 14 232 (15) 2.06 (1.10, 3.87) 1.72 (0.90, 3.29) 1.71 (0.89, 3.27)

Test of curvilinear trend (P = .008) (P = .018) (P = .020)

Note. CI = confidence interval. Only participants with no missing data in any of the predictors were included in these models. Reference category is no absence for healthy men and moderate
absence (>0–14 days per year) for unhealthy men.
a Based on absence assessed for the 3 years subsequent to screening of health status and coronary risk factors.
b For incidence of serious coronary events after the period of recording sickness absenteeism (mean length of follow-up = 9.1 years).
c In addition to age and employment grade, hazard ratios are adjusted for hypertension, cholesterol, body mass index, smoking, heavy drinking, and coronary heart disease (other than myocardial
infarction) at baseline.
d In addition to age, employment grade, and biological and behavioral risk factors, hazard ratios are adjusted for type A behavior, job demands, job control, and effort-reward imbalance at baseline.
e As indicated by not having poor self-rated health nor scoring above 4 on the General Health Questionnaire.
f As indicated by poor self-rated health or a score of over 4 on the General Health Questionnaire.
g This group (unhealthy men with no sickness absenteeism) denotes sickness presenteeism.

quadratic term=.02 in a fully adjusted
model). Among unhealthy participants, fully
adjusted hazard ratios for no absence and

high absence compared with moderate ab-
sence were 1.97 and 1.71, respectively. This
U-shape trend was not dependent on the time

lag between assessment of absence and inci-
dence of serious coronary events (P for time-
dependent covariate= .90). Using unhealthy
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men whose annual sick days ranged from
more than 0 to 7 as the reference group did
not abolish the excess risk of serious coronary
events among unhealthy men with no ab-
sence (fully adjusted hazard ratio=1.99;
95% CI=1.0, 3.9).

For self-certified absence periods, a corre-
sponding interaction with baseline health
(P<.01) and U-shape association among par-
ticipants unhealthy at baseline was seen (fully
adjusted hazard ratios for no absence and
high absence compared with moderate ab-
sence were 1.86 [95% CI=0.9, 3.8] and
1.25 [95% CI=0.7, 2.4], respectively). In the
same unhealthy group, incidence of serious
coronary events gradually increased as the
medically certified absence rate increased
(fully adjusted hazard ratios for moderate
and high absence compared with no absence
were 1.24 [95% CI=0.7, 2.4] and 1.66 [95%
CI=0.8, 3.4], respectively). Most of the em-
ployees with no or moderate absence days
belonged to the group with no medically cer-
tified periods of absence.

Comparison of conventional coronary risk
factors between unhealthy men with absence
days and unhealthy men without absence
days shows no differences by age, hyperten-
sion, cholesterol concentration, obesity, base-
line coronary heart disease (not myocardial
infarction), heavy drinking, and effort-reward
imbalance. Compared with those who took
absence days, those with no absence more
often were in the administrative grade (63%
vs 31%, P<.001), were classified as type A
personality (54% vs 41%, P<.001), and had
higher job demands (47% vs 33%, P<.001).
They were less likely to have poor job control
(22% vs 44%, P<.001) or to be smokers
(13% vs 19%, P=.01). Only differences in
grade and job control remained statistically
significant (P<.01) in a model including all
coronary risk factors.

DISCUSSION

This prospective study of male British civil
servants demonstrates that employees with
no sickness absenteeism fall into 2 groups:
healthy individuals who have the lowest risk
of serious coronary events and unhealthy
ones who have a higher incidence of coro-
nary events than is found among their un-

healthy colleagues with moderate levels of ab-
sence. The specific strengths of our investiga-
tion were the use of reliable absence, morbid-
ity, and mortality records; the determination
of absence levels over a long period of em-
ployment; and the ability to control for a
large set of potential confounding factors.

The fact that the incidence of serious coro-
nary events is twice as high among unhealthy
employees with no sickness absenteeism as
among unhealthy employees with moderate
levels of sickness absenteeism probably re-
flects the adverse consequences of working
while ill—that is, sickness presenteeism. Con-
founding by other predictors of serious coro-
nary events can never be entirely excluded
in observational studies, but it is unlikely as
an explanation of our results. This is because
the excess risk of presenteeism remained un-
changed after we controlled for baseline dif-
ferences in demographic, behavioral, biologi-
cal, and psychosocial coronary risk factors
and prevalent coronary heart disease. In-
deed, a key potential confounder, low em-
ployment grade, as an indicator of low socio-
economic position, was less prevalent among
those with sickness presenteeism. Assessment
of baseline health was based on self-rated
health status and psychological distress, mea-
sures that are predictive of all-cause mortality
and incidence of coronary heart disease in
the Whitehall II cohort.3,18

These findings raise an important question:
which of the sickness absenteeism indicators
has a protective effect on health? Our findings
show that the difference between unhealthy
employees with no absence and those with
moderate levels of absence was almost exclu-
sively in terms of short periods of absence
(≤7 days). Medically certified periods (>7
days) accounted for less than 5% of the ab-
sence periods among employees with a mod-
erate number of absence days. Unsurpris-
ingly, a stratified analysis of employees
unhealthy at baseline showed a U-shaped
association between absence and subsequent
serious coronary events for short absences
but a linear association for medically certified
absences.

Mechanisms that might contribute to the as-
sociation between presenteeism and increased
serious coronary events include the following.
First, working while ill may produce a cumula-

tive psychological burden with pathophysio-
logical consequences for the development of
coronary heart disease, consistent with the al-
lostatic load hypothesis.9,19 Second, working
while ill may induce acute stressors that act
on preexisting or subclinical vascular disease.
One example might involve acute stressors
that lower the arrhythmic threshold and trig-
ger myocardial ischemia.20,21 Third, sickness
presenteeism may be part of a lifestyle in
which symptoms of ill health are ignored and
medical care not sought.8

Recent studies using the Whitehall II co-
hort and Finnish municipal personnel have
shown greater total and cardiovascular mor-
tality for employees with high levels of med-
ically certified absence.3,4 The classic study of
British post office staff in 1972 through 1975
reported that increasing duration of medically
certified absences was associated with increas-
ing “medical wastage” (a term used to de-
scribe all deaths in service among those aged
younger than 60 and medical retirements).1

The present findings provide further evi-
dence that medically certified sickness absen-
teeism is an indicator of ill health. We found
that the incidence of serious coronary events
gradually increased as the medically certified
absence rate increased. Employees with more
than one certified period of absence over 3
years had an incidence of serious coronary
events almost twice that of employees with no
such periods. Conventional coronary risk fac-
tors may partially explain this association, as
the excess coronary incidence among high-
absence participants was attenuated and lost
statistical significance after adjustment for
these factors. Employees with sickness presen-
teeism were a small proportion (8%) of those
taking no medically certified absence, and
their increased risk of coronary event had little
effect on the overall linear trend between med-
ically certified periods and coronary events.

Study Limitations
Since there were only 62 serious coronary

events among unhealthy men in this study, we
acknowledge that our findings need to be vali-
dated in further studies with larger samples and
longer follow-ups. Such replication would help
to determine the generalizability of the present
findings—whether they also apply to women, to
other sectors of work life, and separately to inci-
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dence of nonfatal myocardial infarction and in-
cidence of fatal coronary heart disease.

Conclusions
The present study of male civil servants re-

vealed an increased risk of serious coronary
events among unhealthy, distressed employ-
ees who failed to take sick leave. This risk
was not explained by baseline differences in
conventional coronary risk factors, but it
seemed to relate to lack of short-term periods
of absence. Employers and employees should
be aware of the potential harmful effects
caused by sickness presenteeism.
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